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171.    The axes of the enveloping cone of a conicoid are
the normals to the confocals which pass through its vertex.

Let OP, OQ, OR be the normals at 0 to the three
conicoids which pass through 0 and are confocal with a given
conicoid; and let P, Q, jR he on the polar plane of 0 with
respect to the given conicoid.

By the last article, the line OP is the locus of the poles of
the plane QOJR with respect to the system of confocals.
Hence, the pole of the plane QOR with respect to the given
conicoid is on the line OP; the pole is also on the plane
PQ.fi, because PQR is the polar plane of 0 and therefore con-
tains the poles of all planes through 0. Therefore the point
P is the pole of the plane QOR with respect to the given
conicoid. Similarly Q and R are the poles of the planes ROP
and POQ respectively. Hence OPQR is a self-polar tetra-
hedron with respect to the original conicoid.

Now let any straight line be drawn through P so as to
cut the given conicoid in the points A, B and the plane QOR
in C. Then [Art. 56] the pencil 0 [APBC] is harmonic; and
OP and 00 are at right angles, hence OP bisects the angle
A OB. This shews that OP is an axis of any cone whose
vertex is at 0, and whose base is a plane section of the
conicoid through P. One such cone is the enveloping cone
from 0 to the given conicoid ; hence OP is an axis of the
enveloping cone. We can shew in a similar manner that OQ
and OR are axes of the enveloping cone.

172.    To find in its simplest form the equation of the
enveloping cone of a conicoid.

Let the equation of the conicoid be

The equation of any tangent plane is
lx 4.

Hence the direction-cosines of the normal to any tangent
plane which passes through the point (00, y0, #0) satisfy the